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WHAT IS CLAIMED IS: 

1 . A compound of formula I: 

of f 5 o 

R 1 — S-N-CH-Q-CH— T 
II I OH 1 

° R 2 

wherein 

R 1 is selected from the group consisting of alkyl, substituted alkyl, aryl, 
substituted aryl, cycloalkyl, substituted cycloalkyl, heterocyclic, substituted 
heterocylic, heteroaryl and substituted heteroaryl; 

R 2 is selected from the group consisting of hydrogen, alkyl, cycloalkyl, 
substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, heterocyclic, 
substituted heterocyclic, substituted alkyl, aryl, substituted aryl, heteroaryl, 
substituted heteroaryl, and R 1 and R 2 together with the nitrogen atom bound 
to R 2 and the S0 2 group bound to R 1 can form a heterocyclic or a substituted 
heterocyclic group; 

R 3 is selected from the group consisting of hydrogen, alkyl, substituted 
alkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, 
substituted heteroaryl, heterocyclic, substituted heterocyclic and, when R 2 
does not form a heterocyclic group with R 1 , R 2 and R 3 together with the 
nitrogen atom bound to R 2 and the carbon atom bound to R 3 can form a 
heterocyclic or a substituted heterocyclic group; 

R 5 is -(CH^-Ar-R 5 ' where R 5 ' is selected from the group consisting of 
-0-Z-NR 8 R 8 ' and -O-Z-R 12 wherein R 8 and R 8 ' are independently selected 
from the group consisting of hydrogen, alkyl, substituted alkyl, cycloalkyl, 
substituted cycloalkyl, heterocyclic, substituted heterocyclic, and where R 8 
and R 8 ' are joined to form a heterocycle or a substituted heterocycle, R 12 is 



5-5 s 
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selected from the group consisting of heterocycle and substituted 
heterocycle, and Z is selected from the group consisting of -C(O)- and 

-so r , 

Ar is aryl, heteroaryl, substituted aryl or substituted heteroaryl, 
5 x is an integer of from 1 to 4; 

Q is -C(X)NR 7 - wherein R 7 is selected from the group consisting of 
hydrogen and alkyl; and X is selected from the group consisting of oxygen 

* 

and sulfur; 

and pharmaceutical^ acceptable salts thereof. 



10 



2. A compound of formula IA: 



R 1 — S-N-CH— Q— CH— C— R 6 IA 

"I 

15 o L 

R 2 

wherein 

R 1 is selected from the group consisting of alkyl, substituted alkyl, aryl, 
substituted aryl, cycloalkyl, substituted cycloalkyl, heterocyclic, substituted 
20 heterocylic, heteroaryl and substituted heteroaryl; 

R 2 is selected from the group consisting of hydrogen, alkyl, cycloalkyl, 
substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, heterocyclic, 
substituted heterocyclic, substituted alkyl, aryl, substituted aryl, heteroaryl, 
substituted heteroaryl, and R 1 and R 2 together with the nitrogen atom bound 
25 to R 2 and the SC^ group bound to R 1 can form a heterocyclic or a substituted 
heterocyclic group; 

R 3 is selected from the group consisting of hydrogen, alkyl, substituted 
alkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, 
substituted heteroaryl, heterocyclic, substituted heterocyclic and, when R 2 
30 does not form a heterocyclic group with R 1 , R 2 and R 3 together with the 
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nitrogen atom bound to R 2 and the carbon atom bound to R 3 can form a 
heterocyclic or a substituted heterocyclic group; 

R 5 is -(CH 2 ) X -Ar-R 5 ' and R 5 ' is selected from the group consisting of 
-0-Z-NR 8 R 8 ' and -O-Z-R 12 wherein R 8 and R 8 ' are independentiy selected 
from the group consisting of hydrogen, alkyl, substituted alkyl, cycloalkyl, 
substituted cycloalkyl, heterocyclic, substituted heterocyclic, and where R 8 
and R 8 ' are joined to form a heterocycle or a substituted heterocycle, R 12 is 
selected from the group consisting of heterocycle and substituted 
heterocycle, and Z is selected from the group consisting of -C(O)- and 
-S0 2 -, 

Ar is aryl, heteroaryl, substituted aryl or substituted heteroaryl, 
x is an integer of from 1 to 4; 

R 6 is selected from the group consisting of amino, alkoxy, substituted 
alkoxy, cycloalkoxy, substituted cycloalkoxy, -0-(N-succinimidyl), -NH- 
adamantyl, -O-cholest-S-en-3-p-yl, -NHOY where Y is hydrogen, alkyl, 
substituted alkyl, aryl, and substituted aryl, -NH(CH2) p COOY where p is an 
integer of from 1 to 8 and Y is as defined above, -OCB^NR^ 10 where R 9 is 
selected from the group consisting of -C(0)-aryl and -C(0)-substituted aryl 
and R 10 is selected from the group consisting of hydrogen and -CH^COOR 11 
where R 11 is alkyl, and -NHSOjZ' where Z' is alkyl, substituted alkyl, 
cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, 
substituted heteroaryl, heterocyclic and substituted heterocyclic; 

Q is -C(X)NR 7 - wherein R 7 is selected from the group consisting of 
hydrogen and alkyl; and X is selected from the group consisting of oxygen 
and sulfur; 

and pharmaceutical^ acceptable salts thereof 
with the following provisos 

(A) when R 1 and R 2 together with the S0 2 group pendent to R 1 and the 
nitrogen pendent to R 2 form a saccharin-2-yl group, R 3 is -CH 3 , R 5 is 
/?-[(CH 3 ) 2 NC(0)0-]benzyl and Q is -C(0)NH- then R 6 is not -OC(CH 3 ) 3 ; 



-345- 

(B) when R 1 is p-methylphenyl, R 2 and R 3 together with the nitrogen 
atom pendent to R 2 and the carbon atom pendent to R 3 form a pyrrodinyl 
ring derived from D-proline; R 5 is ^-[(4-methylpiperazin-l-yl)NC(0)0- 
]benzyl derived from D-phenylalanine and Q is -C(0)NH- then R? is not 
-OC(CH 3 ) 3 ; 

(C) when R 1 is pyrimidin-2-yl, R 2 and R 3 together with the nitrogen 
atom bound to R 2 and the carbon atom bound to R 3 form a pyrrolidinyl ring, 
R 5 is ^-[(^^NCCOP-lbenzyl and Q is -C(0)NH- then R 6 is not 
-OC(CH 3 ) 3 ; and 

(D) when R 1 is /7-methylphenyl, R 2 and R 3 together with the nitrogen 
atom pendent to R 2 and the carbon atom pendent to R 3 form a (2S)-piperazin- 
2-carbonyl ring; R 5 is ^-[(CH 3 ) 2 NC(0)0-]benzyl and Q is -C(0)NH- then R 6 
is not -OC(CH 3 ) 3 . 

3. A compound according to Claims 1 or 2 wherein R 1 is selected 
from the group consisting of alkyl, substituted alkyl, aryl, substituted aryl, 
heterocyclic, substituted heterocylic, heteroaryl and substituted heteroaryl. 

4. A compound according to Claims 1 or 2 wherein R 1 is selected 
from the group consisting of methyl, isopropyl, n-butyl, benzyl, phenethyl, 
phenyl, 4-methylphenyI, 4-r-butylphenyl, 2,4,6-trimethylphenyl, 2- 
fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,4-difluorophenyl, 3,4- 
difluorophenyl, 3,5-difluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4- 
chlorophenyl, 3,4-dichlorophenyl, 3,5-dichlorophenyl, 3-chloro-4- 
fluorophenyl, 4-bromophenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4- 
methoxyphenyl, 3,4-dimethoxyphenyl, 4-/-butoxyphenyl, 4-(3 / - 
dimethylamino-/2-propoxy)-phenyl, 2-carboxyphenyl, 2- 
(methoxycarbonyl)phenyl, 4-(H 2 NC(0)-)phenyl, 4-{H 2 NC(S)-)phenyl, 4- 
cyanophenyl, 4-trifluoromethylphenyl, 4-trifluoromethoxyphenyl, 3,5-di- 
(trifluoromethyl)phenyl, 4-nitrophenyl, 4-aminophenyl, 4-(CH 3 C(0)NH- 
)phenyl, 4-(PhNHC(0)NH-)phenyl, 4-amidinophenyl, 4- 
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methylamidinophenyl, 4-(CH 3 SC(=NH)-)phenyl, 4-chloro-3-{H 2 NS(0) 2 - 
)phenyl, 1-naphthyl, 2-naphthyl, pyridin-2-yl, pyridin-3-yl, pyrimidin-2-yl, 
quinolin-8-yl, 2-(trifluoroacety 1)- 1 ,2 ,3 ,4-tetrahydroisoquinoIin-7-y I, 
morpholin-4-yl, 2-tbdenyl, 5-chloro-2-thienyl, 2 ? 5-dichloro-4-thienyl, 1-N- 
methylimidazol-4-yl, l-N-methylpyrazol-3-yl, l-N-methylpyrazol-4-yl, 1-N- 
butylpyrazol-4-yl, l-N-methyl-3-met3iyl-5-chloropyrazol-4-yl, l-N-methyl-5- 
methyl-3-chloropyrazol-4-yl, 2-thiazolyl and 5-methyl-l,3,4-thiadiazol-2-yl. 

5. A compound according to Claims 1 or 2 wherein R 2 is selected 
from the group consisting of hydrogen, methyl, phenyl, benzyl, -(CH2) 2 -2- 
thienyl, and -(CH^-cf). 

6. A compound according to Claims 1 or 2 wherein R 1 and R 2 
together with the nitrogen atom bound to R 2 and the S0 2 group bound to R 1 
are joined to form a heterocyclic group or substituted heterocyclic group. 

7. A compound according to Claims 1 or 2 wherein R 2 and R 3 
together with the nitrogen atom bound to R 2 substituent and the carbon 
bound to the R 3 substituent form a heterocyclic group or a substituted 
heterocyclic group. 

8. A compound according to Claim 7 wherein the heterocyclic 
group is saturated. 

r 

9. A compound according to Claim 7 wherein the heterocyclic 
group is selected from the group consisting of azetidinyl, thiazolidinyl, 
piperidinyl, piperazinyl, dihydroindolyl, tetrahydroquinolinyl, 
thiomorpholinyl, pyrrolidinyl, 4-hydroxypyrrolidinyl, 4-oxopyrrolidinyl, 4- 
fluoropyrrolidinyl, 4,4-difluoropyrrolidinyl, 4-(thiomorpholin-4-ylC(0)0- 
)pyrrolidinyl, 4-(CH 3 S(0) 2 0-)pyrrolidinyl, 3-phenylpyrrolidinyl, 3- 
thiophenylpyrrolidinyl, 4-aminopyrrolidinyl, 3-methoxypyrrolidinyl, 4,4- 
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dimethylpyrrolidinyl, 4-N-Cbz-piperazinyl, 4-(CH 3 S(0) 2 -)piperazinyl, 5,5- 
dimethylthiazolindin-4-yl, 1,1-dioxo-thiazolidinyl, l,l-dioxo-5,5- 
dimethylthiazolidin-2-yl and 1,1-dioxothiomorpholinyl. 

10. A compound according to Claims 1 or 2 wherein R? is selected 
from the group consisting of methyl, phenyl, benzyl, diphenylmethyl, 
-CH 2 CH 2 -COOH, -CH 2 -COOH, 2-amidoethyl, fra-butyl, r-butyl, 
-CH 2 0~benzyl and hydroxymethyl. 

11. A compound according to Claims 1 or 2 wherein Q is 
-C(0)NH~ or -C(S)NH-. 

12. A compound according to Claims 1 or 2 wherein Ar is aryl or 
substituted aryl. 

13. A compound according to Claim 12 wherein Ar is phenyl or 
substituted phenyl and x is L 

14. A compound according to Claim 1 or 2 wherein R 5 is selected 
from the group consisting of 

3- [(CH 3 ) 2 NC(0)0-]benzyl, 

4- [(CH 3 )2NC(0)0-]benzyl, 
4-[(CH 3 ) 2 NS(0) 2 0-]benzyl, 
4-[(piperidin-l '-yl)C(0)0-]benzyl, 
4-[(piperidin-4'-yl)C(0)0-]benzyl, 

4-[(l , -methylpiperidin-4 / -yl)C(0)0-]benzyl, 
4-[(4 , -hydroxypiperidin-l '-yl)C(0)0-]benzyl, 
4-[(4 / -formyloxypiperidin- 1 '-yl)C(0)G-]benzyl, 
4-[(4 / -ethoxycarbonylpiperidin-r-yl)C(0)0-]benzyl, 
4-[(4'-carboxylpiperidin-l '-yI)C(0)0-]benzyl, 
4-[(3 '-hydroxymethylpiperidin-1 '-yl)C(0)0-]benzyl, 
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4-[(4'-hydroxymethylpiperidin-r-yI)C(0)0-]benzyl, 

4-[(4'-phenyl-l'-Boc-piperidin-4'-yl)-C(0)0-3benzyl, 

4-[(4'-piperidon-l'-yl ethylene ketal)C(0)0-]benzyl, 

4-[(piperazin-4 '-yl)-C(0)0-]benzyl, 

4-[(l'-Boc-piperazin-4'-yl)-C(0)0-]benzyl, 

4-[(4'-methylpiperazin-l'-yl)C(0)0-]benzyl, 

4-[(4 , -methylhomopiperazin-r-yl)C(0)0-]benzyl, 

4-[(4'-(2-hydroxyethyl)piperazin-l'-yl)C(0)0-]benzyl, 

4-[(4'-phenylpiperazin-l'-yl)C(0)0-]benzyl, 

4-[(4'-(pyridin-2-yl)piperazin-l'-yl)C(0)0-]benzyl, 

4-[(4'-(4-trifluoromethylpyridin-2-yl)piperazin-r-yl)C(0)0-]benzyl, 

4-[(4'-^yrimidin-2-yl)piperazin-r-yl)C(0)0-]beiizyl, 

4-[(4'-acetylpiperazin-l'-yl)C(0)0-]benzyl, 

4-[(4'-(phenylC(0)-)piperazin-l'-yl)C(0)0-]benzyl, 

4-[(4'-(pyridin-4-ylC(0)-)piperazin-l'-yl)C(0)0-]benzyl, 

4-[(4'-(phenylNHC(0)-)piperazin-l'-yl)C(0)0-]benzyl, 

4-[(4'-(phenylNHC(S)-)pipera2in-l'-yl)C(0)0-]benzyl, 

4-[(4 '-methanesulfony lpiperazin- 1 ' -yI-C(0)0-)benzyl , 

4-[(4'-trifluoromethanesulfonylpiperazin-l'-yl-C(0)0-)benzyl, 

4-[(morpholin-4'-yl)C(0)0-]benzyl > 

3- nitro-4-[(moipholin-4'-yl)-C(0)0-]ben^l, 

4- [(thiomorpholin-4'-yl)C(0)0-]benzyl, 
4-[(thiomorpholin-4'-yl sulfone)-C(0)0-]benzyl, 
4-[(pyrroUdin-l'-yl)C(0)0-]benzyl, 
4-[(2'-methylpyrrolidin-l'-yl)C(0)0-]benzyl, 

4-[(2 '-(niethoxycarbonyl)pyrrolidin-l '-yl)C(0)0-]benzyl, 
4-[(2 '-(hydroxymethyl)py rrolidin- 1 '-yl)C(0)0-]benzyl, 
4-[(2 '-(N,N^imethylamino)ethyl)(CH3)NC(0)0-]benzyl , 
4-[(2'-(N-methyl-N-toluene-4-sulfonylamino)ethyl)(CH 3 )N- 
C(0)0-]benzyl, 

4-[(2'-(morphoUn-4'-yl)ethyl)(CH 3 )NC(0)0-]benzyl, 
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4-[(2'-(hydroxy)ethyl)(CH 3 )NC(0)0-]benzyl, 
4-[bis(2'-(hydroxy)ethyl)NC(0)0-]benzyl, 

4-[(2'-(formyloxy)ethyl)(CH 3 )NC(0)0-3benzyl, 
4-[(CH 3 OC(0)CH2)HNC(0)0-]benzyl, 
4-[2'-(phenylNHC(0)0-)ethyl-]HNC(0)0-]benzyl, 
3-chloro-4-[(CH 3 )2NC(0)0-3benzyl, 
3-chloro-4-[(4'-methylpiperazin-r-yl)C(0)0-]benzyl, 
3-chloro-4-[(4 '-(pyridin-2-yl)piperazin- 1 '-yl)C(0)0-]benzyl , 
3-chloro-4-[(thiomorpholin-4'-yl)C(0)0-]benzyl, and 
3-fluoro-4-[(CH 3 )2NC(0)0-]benzyl. 

15. A compound according to Claim 2 wherein R? is selected from 
the group consisting of 2,4-dioxo-tetrahydrofuran-3-yl (3,4-enol), methoxy, 

.T 

ethoxy, n-propoxy, isopropoxy, n-butoxy, r-butoxy, cyclopentoxy, 
cyclopropylmethoxy, neopentoxy, 2-a-isopropyl-4-P-methylcyclohexoxy, 2- 
P-isopropyl-4-p-metibiylcyclohexoxy, 2-methoxyphenoxy, 2-(morpholin-4- 
yl)ethoxy, -0(CH 2 CH 2 0) 2 CH 3 , 2-(phenoxy)ethoxy, -OCH 2 C(CH 3 ) 2 NHBoc, 
■NH 2 , benzyloxy, -NHCH 2 COOH, -NHCH 2 CH 2 COOH, -NH-adamantyl, 
-NHS0 2 -/?-CH 3 -(|>, -NHCH 2 CH 2 COOCH 2 CH 3 , -NHOY' where Y' is 
hydrogen, methyl, wo-propyl or benzyl, -0-(N-succinimidyl), -O-cholest-5- 
en-3-p-yl, -OCH 2 -OC(0)C(CH 3 ) 3 , -OCCHANHC^W where z is 1 or 2 and 
W is selected from the group consisting of pyrid-3-yl, N-methylpyridyl, and 
N-methyl-l,4-dihydro-pyrid-3-yl, -NR"C(0)-R' where R' is aryl, heteroaryl 
or heterocyclic and R" is hydrogen or -CH 2 C(0)OCH 2 CH 3 . 

16. A compound selected from the group consisting of: 

iV-(toluene^sulfonyl)-L-prolyl-L^-(4-methylpiperazin- 1 - 
ylcarbonyloxy)phenylalanine ethyl ester 

^-(toluene^-sulfonylJ-L-prolyl-L^-CiV;^- 
dimethylcarbamyloxy)phenylalanine ethyl ester 
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AKtoluene^sulfonyl)-L^ 
ylcarbonyloxy)phenylalanine isopropyl ester 

AHtoluene^-sirifonyl)-^ 
ylcarbonyloxy)phenylalanine /z-butyl ester 

iV-(toluene^-sulfonyO^^ 
ylcarbonyloxy)phenylalanine cyclopentyl ester 

iVKtoluene^-sulfonyl)-^^ 
ylcarbonyloxy)phenylalanine tert-butyl ester 

#Ktoluene^sulfonyl)-L^ 
ylcarbonyloxy)phenylalanine 

^-(toluene-4-sulfonyl)-L-prolyl-L-4-(iV^V- 
dimethylcarbamyloxy)phenylalanine isopropyl ester 

^-(toluene^-sidfonyl)-L-prolyl-L-^(iV,iV- 
dime%lcarbamyloxy)phenylalanine n-butyl ester 

A^^toluene^sulfonyl)-L-prolyl-L-4-(iV,iV f - 
dimethylcarbamyloxy)phenylalanine cyclopentyl ester 

iV-Ctoluene^-sulfonyO-L-prolyl-L^-WiV'- 
dimethylcarbamyloxy)phenylalanine tert-butyl ester 

#-(toluene^-sulfo^ 
dimethylcarbamyloxy)phenylaIanine 

#Ktoluene^-sulfonyl)4^^ 
ethyl ester 

iV-(a-toluenesulfonyl)-L-prolyl-L-4-(iV- 
methylisonipecotoyloxy)phenylalanine ethyl ester . 

AHa-toluenesulf bnyl)-L-proly l-L-4-(4-methylpiperazin- 1 - 
ylcarbonyloxy)phenylalanine 

^^toluene^-sulfonyl)-L-prolyl-L-3-(iV,iV'» 
dimethylcarbamyloxy)phenylalaiiine ethyl ester 

iV-(toluene^-sulfonyl^ 

phenylpiperidin^-ylcarbonyloxy)phenylalanine ethyl ester 



jV^(toluene^-sulfony^^ 

dimethylcarbamyloxy)phenylalanine isopropyl ester 

i\Ktoluene^-sulfonyl)-L-(5,5^^ 
dimethylcarbamyloxy)phenylalanine terf-butyl ester 

JVKtoluene^-sulfonyl)-L-(5,5-<^ 
dimethylcarbamyloxy)phenylalanine 

A^-(toluene-4-sulfonyl)-L-[(l , l-dioxo)thiamorpholin-3-carbonyl]-L-4- 
(i\T,AWimethylcarbamyloxy)phenylalanine tert-butyl ester 

AT-(toluene-4-sulfonyl)-L-[(l , l-dioxo)thiamorpholin-3-carbonyl]-L-4- 
(i\r 9 JV^imethylcarbamyloxy)phenylalaiiiiie 

iV^toluene^sulfony^-L-CSjS^^ 

methylpiperazin-l-ylcarbonyloxy)phenylalanine terf-butyl ester 

i\T-(toluene^-sulfonyl)-L-(5,5^ 
* methylpiperazin-l-ylcarbonyloxy)phenylalanine 

iV-(toluene-4-sulfonyl)sarcosyl-L-4-(iV,iV- 
dimethylcarbamyloxy)phenylalanine isopropyl ester 

^-(toluene^-sulfonyOsarcosyl-L^-^iV- 
dimethylcarbamyloxy)phenylalanine tert-butyl ester 

iV'-Ctoluene^-sulfonyDsarcosyl-L^-^iV- 
dimethylcarbamyloxy)phenylalanine 

iV-(toluene-4-sulfonyl)-L-prolyl-L-4-(A^,iV- 
dimethylaminosulfonyloxy)phenylalanine tert-butyl ester 

^(toluene^-siilfonyO-L-prolyl-L^iV,^ 
dimethylaminosulfonyloxy)phenylalanine 

iVKl-methylinudazole^-sid^^^ 
dimethylcarbamyloxy)phenylalanine tert-butyl ester 

W<4-ammobenzenesulfc^ 

dimethylcarbamyloxy)phenylalanine tert-butyl ester 

^(toluene^-sulfony^sarcosyl-L^-Cmorpholin^- 
ylcarbonyloxy)phenylalanine rm-butyl ester 
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AT-(toluene^-sulfonyl)-L-prolyl-L^(morpholin-4- 
ylcarbonyloxy)phenylalanine rm-butyl ester 

#-(a-toluenesulfonyl>^ 
dimethylcarbamyloxy)phenylalanine 

iV^toluene^-sulfonyO-L-Cp^^ 
dimethylcarbamyloxy)phenylalaiiine 

iVKa-toluenesulfonyl)-M 

dimethylcarbamyloxy)phenylalanine terf-butyl ester 

^-(toluene^-sulfonyO-L-prolyl-L^-^iV- 
dimethylcarbamyloxy)phenylalanine N-adamantyl amide 

AT-(toluene^-sulfonyl)-L-prolyl-L-4-(iV,iV'- 
dimethylcarbamyloxy)phenylalanylglycine 

iV-(toluene-4-sulfonyl)^ 

dimethylanGdnosulfonyloxy)phenylalanin methyl ester 

iVKtoluene^sulfonyl)-L-^ 
dimethylcarbamyloxy)phenylalanine ferf-butyl ester 

AKtoluene^-sulfonyl)-L^^^ 

4-(A^,iV r -dimethylcarbamyloxy)phenylalanine rerf-butyl ester 

iV-(toluene^-sulfonyl)sarcosyl-L^-(isonipecotoyloxy)p^ 

iV-(toluene-4-siilfonyl)-L-[(l , l-dioxo)thiamorpholin-3-carbonyl]-L-4- 
(morpholin-4-ylcarbonyloxy)phenylalanine ferf-butyl ester 

iV-(toluene-4-sulfonyl)-L-[(l , l-dioxo)thiamorpholin-3-carbonyl]-L-4- 
(morpholin^ylcarbonyloxy)phenylalaiiine 

iV^(l-methylpyrazole^^lfon^^ 
dimethylcarbamyloxy)phenylalanine tert-bntyl ester 

7V-(4-fluorobenzenesu^ 

dimethylcarbamyloxy)phenylalaiiine re/T-butyl ester 

A^-(toluene^-sulfonyl)sarcosyl-L^(4-methylpiperazin-l- 
yIcarbonyloxy)phenylalanine te/T-butyl ester 

A^(toluene-4-sulfonyl)-L-(l J^iioxo-5,5-dimelliyl)tWaprolyl-L-4-(iV,JV- 
dimethylcarbamyloxy)phenylalanine te/T-butyl ester 
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N-( 1 -methy lpy razole-4-sulf bny l)-L-proly I-L^-^iV- 
dimethylcarbamyloxy)phenylalanine 

2-(saccharin-2-yl)propionoyl-L-4-(iV,iV- 
dimethylcarbamyloxy)phenylalanine tert-butyl ester 

iV-(toluene-4-sulfonyl)-L-(l , l-dioxo-5 ,5-dimethyl)thiaprolyl-L-4-(iV,^- 
dimethylcarbamyloxy)phenylalanine 

iV-(4-fluorobenzenesulfonyl)-L-prolyl-L-4-(iV,iV- 
dimethylcarbamyloxy)phenylalanine 

iV-(pyridine-3-sulfony^ 
dimethylcarbamyloxy)phenylalanine 

AKtoluene-4-sulf bnyl)-D-proly l-L-4-(4-methylpiperazin- 1 - 
ylcarbonyloxy)phenylalanine tert-butyl ester 

iV-(toluene^-sulfonyl)^ 
ylcarbonyloxy)phenylalanine tert-butyl ester 

iV^-nitrobenzenesulfo^ 

dimethylcarbamyloxy)phenylalanine tert-butyl ester 

iV-(toluene-4-sulfonyl)-L-[(l , l-dioxo)thiamorpholin-3-carbonyl]-L-4- 
(iV^iV-dimethylamm^ tert-butyl ester 

iV-(toluene^-sulfonyl)sarcosyl-L^(tUomorpholin-4- 
ylcarbonyloxy)phenylalanine tert-butyl ester 

iV-(toluene^sulfony^ 
ylcarbonyloxy)phenylalanine 

iV-(toluene-4-sulfonyl)-L-prolyl-L-4-(l , l-dioxothiomorpholin-4- 
ylcarbonyloxy)phenylalanine 

iV-(toluene^-suifonyl>^ 
ylcarbonyloxy)phenylalanine 

iV-(toluene^-sulfonyl)-L-^^ 

A^-(toluene-4-sulf ony l)-L-proly l-L-4-(py rrolidin- 1 - 
ylcarbonyloxy phenylalanine 

A^(toluene-4-sulfonyl)-L-prolyl-L-4-(morpholin-4- 
ylcarbonyloxy)phenylalanine 
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iV-(toIuene-4-sulfonyl)-L-prolyl-L-4-(4-metiiylpiperazin-l- 
ylcarbonyloxy)phenylalanine neopentyl ester 

iSKtoluene-^snlfonylVL-prolyl-L^Ar^v - . 
dimetfaylcarbamyloxy)phenylalanine neopentyl ester 

#Ktoluene^sulfonyI)-L-pro^^^ 
ylcarbonyloxy)phenylalanine ethyl ester 

//-(toluene-4-sulfonyl)-L-prolyl-L-4-(morpliolin-4- 
ylcarbonyloxy)phenylalanine ethyl ester 

2-(saccharin-2-yl)propionoyl-L-4-(4-methylpipera2in-l- 
ylcarbonyloxy)phenylalanine te/f-butyl ester 

2-(saccharin-2-yl)propionoyl-L^(iV^V r - 
dimethylcarbamyloxy)phenylalanine 

^-(toluene-4-sulfonyl)sarcosyl-L-4-(l , l-dioxothiomorpholin-4- 
ylcarbonyloxy)phenylalanine tert-butyl ester 

iV-(toluene-4-sulfonyl)sarcosyl-L-4-(tiriomorpholin-4- 
ylcarbonyloxy)phenylalanine 

iV-(toluene^sulfonyl)-LTA/ , -methylalanyl-L^(i\T,iV'- 
dimethy lcarbamy loxy)phenylalanine terf-butyl ester 

iNHtoluene^sulfonylH--(tb^ 
dimethylcarbamyloxy)phenylalanine terf-butyl ester 

iV-(toluene^sulfonyl)sarcosyl-L^(14^oxotWomorpholin-4- 
ylcarbonyloxy)phenylalanine 

iV-(toluene-4-sulfony 1)-L-(1 , l^oxotWamorpholin-3-carbonyl)-L-4-(iV,i\r- 
dimethylcarbamyloxy)phenylalanine rm-butyl ester 

iV-(toluene-4-sulfonyl>L-(l , l^ioxothiamorpholin-3-carbonyl)-L-4- 
(morpholin-4-ylcarbonyloxy)phenylalanine ten-butyl ester 

^-(toluene^sulfonylVL-iV-methylalanyl-L-^CiV,^- 
dimethylcarbamyloxy)phenylalanine 

iV-(4-fluoroben2snesulfonyl)-L-(thiamorpholin-3H:arbony 
dimethylcarbamyloxy)phenylalanine tert-butyl ester 
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AT-(4-fluorobenzenesulfonyl)-L-(l , l-dioxothiamorpholin-3-carbonyl)-L- 
4-(AT,JV-dimethylcarbamyIoxy)phenylalank tert-butyl ester 

iV-(pyridine-3-sulfonyl)-L-prolyl-L^(A^,iV- 
dimethyIcarbamyloxy)phenylalanine tert-butyl ester 

iV-(pyrimidine-2-sulfo^ 

dimethylcarbamyloxy)phenylalanine tert-butyl ester 

#-(4-mtrobenzenesu^^ 
dimethylcarbamyloxy)phenylalanine 

^4^yanobenzenesulfonyl)-L-prolyl-L^-(iV^- 
dimethylcarbamyloxy)phenyIalanine tert-butyl ester 

iV-Ctoluene-^sulfonyO-L-Cl , l-dioxotWamoipholin-3-carbonyl)-L-4-(iV,Ar- 
dimethylaminosidfonyloxy)phenylalanine 

//-(toluene^-sulfonyO-L-Cl , lKiioxotWamorpholin-S-carbonyl)-^^^- 
dimethylcarbamyloxy)phenylalaiiine 

i\T-(toluene-4-sulfony 1)-L-(1 , l-dioxo^aprolyl-L^^^- 
dimethylcarbamyloxy)phenylalanine tert-butyl ester 

iV-(4-fluorobenzenesulfo^ 

dimethylcarbamyloxy)phenylalanine tert-butyl ester 

iV^l-methyliimda^ 
dime1hylcarbamyloxy)phenylalanine 

iV-(toluene-4-suIfonyl)-L-(l , l-dioxo)thiaprolyl-L-4-(^^- 
dimethylc^bamyloxy)phenylalanine 

iV-(4-fluorobenzenesu^^ 
dimethy lcarbamyloxy)phenylalanine 

iV»(toluene^-sidfonyl)-L-prolyl-L^-(pipera2in-l- 
ylcarbonyloxy)phenylalanine 

iV-(toluene-4-sulfony l)-L-prolyl-L-4-( 1 -r^rr-butyloxycarbonylpiperaziii- 1 - 
ylcarbonyloxy)phenylalanine tert-butyl ester 

jY-(toluene^-sulfonyl)-L-prolyl-L-^(piperazin-l- 
ylcarbonyloxy)phenylalanine ethyl ester 
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iV-(toluene-^suIfonyl)-L-prolyl-L-4-(4-acetylpiperazin-l- 
ylcarbonyloxy)phenylalanine ethyl ester 

iV-(toluene^sulfonyl)-L-prolyl-L^(4-methanesulfonylpiperazin-l- 
ylcarbonyloxy)phenylalanine ethyl ester 

JV-(toluene^sidfonyl)-L-prolyI-L-4-(morpholin-4-ylcarbonyloxy)-3- 
nitrophenylalanine 

iVKtoIuene^-sulfonyl>I^prolyl-L^l-rm-buryloxycarbonylpiperazin-l- 
ylcarbonyloxy)phenylalanine 

iVKtoluene^sulfonyl)-I^iV^ 

methylpiperazin-l-ylcarbonyloxy)phenyIalanine terf-butyl ester 

AK4-fluorobenzenesulfonyl)-L^ 
dimethylcarbamyloxy)phenylalanme tert-butyl ester 

iV-(4-fluorobeiJzenesuIfonyl)-L-(l , l-dioxotbiamorpHolin-3-carbonyl)-L- 

4-(l J^oxotWomorpholin-4-ylcarbonyloxy)phenylalamne tert-butyl 
ester 

i\T-(toluene-4-sulfonyl)-L-(l , l-dioxothiamorpholin-3-carbonyl)-L-4-(l , 1- 
dioxotMomorpholin^ylcarbonyloxy)phenylalanine terf-butyl ester ' - 

iV-(4-fluorobenzenesulfonyl)-L-prolyI-L-4-(l , l-dioxothiomorpholin-4- 
ylcarbonyloxy)phenylalanine te/t-butyl ester 

iV-(4-fluorobenzenesulfonyl)-L-prolyI-L-4-(tbiomorpholin-4- 
ylcarbonyloxy)phenylalaiiine tert-butyl ester 

iV-(4-fhiorobenzenesulfonyl)-L-prolyl-L-4-(morpholin-4- 
ylcarbonyloxy)phenylalanine te/T-butyl ester 

iV-(4-fluorobenzenesvafonyl)-L-(5 ,5-dimethyl)thiaprolyl-L-4-(7/ ,iV- 
dimethylcarbamyloxy)phenylalanine 

iV-(4-fluorobenzenesulfonyl)-L-(l , l-dioxothiamorpholin-3-carbonyl)-L- 
4-(morpholin-4-ylcarbonyloxy)phenylalaiiine rerr-butyl ester 

#<4-trifluoromethoxybenzenesulfo^^ 
dimethylcarbamyloxy)phenylalanine terf-buryl ester 

iV-(toluene-4-sulfonyl)-L-(l , l^ioxothiamorpholin-3-carbonyl)-L-4-(iV',i , /- 
dimethylcarbamyloxy)phenylalaniiie isopropyl ester 
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3-[iV-(toluene^^ 
(iV,iV^imethylcarbamy 

AT-(4-fluorobenzenesulfonyl)-L-(l , 1 -dioxo-5,5«dimethyl)thiaprolyl-L-4- 
(A^,iVkiimethylcarbamyloxy)phenylalanin te/t-butyl ester 

iV-(toluene-4-sulfonyl)-L-(l , l-dioxo-5,5Kiimethyl)thiaprolyl-L^(iV,iV- 
dimethylcarbamyloxy)phenylalaiiine isopropyl ester 

iV-(toluene-4-sulfonyl)-L-(l J-dioxothiamorpholin-3-carbonyl)-L-4- 
(moipholin^ylcarbonyloxy)phenylalaiiine 

AK4-fluorobenzenesulfo^ 
dimethylcarbamyloxy)phenylalanine 

iV-Cpyrimidine^-sulfon^^ 
dimethylcarbamyloxy)phenylalanine 

^-(toluene^-sulfony^-L-Cl , l-dioxothiamorpholin-3-carbonyl)-L-4-(4- 
methylpiperazin-l-ylcarbonyloxy)phenylalaiiine terf-butyl ester 

3-[A^(toluene^sulfony 1)-A^metliy lamino]- 1 -[ 1 -carboxy-2-(A^, A?"- 
dimethylcarbamyloxy)phenylethyl]azetidine 

iHl-methylpyrazole^-sutf^^ 
ylcarbonyloxy)phenylalanine tert-butyl ester 

i\T-(4-fluorobenzenesulfonyl)-L-(l , l-dioxo)thiaprolyl-L-4-(iVJV- 
dimetliylcarbamyloxy)phenylalanine 

iV-(toluene^-sulfonyl)^^ 
rm-butyl ester 

iV-(toluene-4-sulfonyl)-L-prolyI»L-4-(l , l-dioxothiomorpholin-4- 
ylcarbonyloxy)phenylalanine te/t-butyl ester 

iV-(toluene^-sulfonyl)^ 
ylcarbonyloxy)phenylalanine re/T-butyl ester 

iV-(toliieiie^sulfb^^ 

ylcarbonyloxy)phenylalanine terf-butyl ester 

iV-(4-fluorobenzenesulfonyl)-L-tWaprolyl-L^-(^ 
dimethylcarbamyloxy)phenylalanine tert-bntyl ester 
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A^-(4-fluorobenzenesulfonyl)-L-(l , l-dioxo)thiaprolyl-L-4-(iV^V : - 
dimetiyIcarbamyloxy)phenylalaiiine tert-butyl ester 

iVK2,5^cMorothiophene-3^^ 
dimethylcarbamyloxy)phenylalaiiine tert-butyl ester 

iV-(4-acetamidobenK^ 

dimethylcarbamyloxy)phenylalanine tert-butyl ester 

iV-(4-^rf-butylbenzenesulfonyl)-L-(l , l-dioxothiamorpholin-3-carbonyl)- 
L^(iV,JV^imethylcarbamyloxy)phenylalar^ tert-butyl ester 

iV-(pyridine-2-sulfonyl^ 
dimethylcarbamyloxy)phenylalanine 

JV-(2-fluorobenzenesulfonyl)-L-(l , l-dioxothiamorpholin-3-carbonyl)-L- 
4-(iV,iV : 4imethylcarbamyloxy)phenyM tert-butyl ester 

iV-(3-fluorobeozenesulfonyl)-L-(l , l-dioxothiamorpholin-3-carbonyl)-L- 
4-(JV,iV-dimethylcarbam^ tert-butyl ester 

iV-(2,4-difluorobenzenesulfonyl)-L-(l , l-dioxothiamorpholin-3-carbonyl)- 
L^-(iV^4imethylcarbamyloxy)phenyManine tert-butyl ester 

iV-(4-acetanudobenzenesulfonyl)-L-prolyl-^ 
dimethylcarbamyloxy)phenylalanine 

iV-(4-trifluoromethoxybenzen^^ 
dimethylcarbamyloxy)phenylalanine 

iV-(4-fluorobenzenesulf^^ 

dimethylcarbamyloxy)phenylalanine tert-butyl ester 

iV-(4^yanobenzenesu^ 
dimethylcarbamyloxy)phenylalaiiiiie 

iV-(toluene-4-sulfonyl)-L-(3 ^-dimethy^prolyl-L^iV.iV- 
dimethylcarbamyloxy)phenylalaiiine rm-butyl ester 

iV-(toluene-4-sulfony l)-L-{3 ,3-dimethy ^prolyl-L^-^iV- 
dimethylcarbamyloxy)phenylalanine isopropyl ester 

iV-(l-methylpyrazole^-sulfonyl)-L-prolyl-L^(i^^- 
dimethylcarbamyloxy)phenylalaniiie wopropyl ester 
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N-(l -methylpyrazole-4-sulfonyl)-L-(5 ,5^imethyl)thiaprolyl-L-4-(N,N- 
dimethylcarbamyloxy)phenylalaiiine rerf-butyl ester 

N-( 1 -methylpyrazole-4-sulfonyl)-L-(5 ,5-dimethyl)thiaprolyl-L-4-(N,N- 
dimethylcarbamyloxy)phenylalanine 

N-(toluene^-sulfonyl)-L-prolyl-L-^(N-(l,4-dioxa-8-aza- 
spiro[4.5]decan-8-yl)carbonyloxy)phenylalanine ethyl ester 

N-(toIuene^sulfo^ 

spiro [4 . 5] decan-8-y l)carbony loxy )pheny lalanine 

N-(toluene-4-siilfonyl)-L-prolyl-L-4-(4 '-acety lpiperazin- 1 - 
ylcarbonyloxy)phenylalanine 

N-(toluene^-suifonyl)-L^^ 
ylcarbonyloxy)phenylalanine 

N-(toluene-4-sulfonyl)-L-proly l-L-4-(4 '-phenylpiperazin-1 - 
ylcarbonyloxy)phenylalanine 

N-(toluene^-sulfonyl)-L-prolyl-L^-(piperazin-l- 
ylcarbonyloxy)phenylalanine tert-butyl ester 

2-(saccharin-2-yl)propionyl-L^-(4 / -metbylpiperazin-l- 
ylcarbonyloxy)phenylalanine 

N-(toluene^-sulfonyl)-L-^^^ 
ylcarbonyloxy)phenylalanine rerf-butyl ester 

N-(toluene-4-sulfonyl)-L-prolyl-L*4-(N,N- 

dimethylcarbamyloxy)phenylalanine (N'-fe/t-butoxycarbonyl-2-aiiiino-2- 
methylpropyl) ester _ 

N-(toluene^-sulfonyl)-L^^ 
ylcarbonyloxy)phenylalanine tert-butyl ester 

N-(toluene-4-sulfonyl)-L-prolyl-L-4-(4 '-hydroxypiperidin- 1 - 
ylcarbonyloxy)phenylalanine ferf-butyl ester 

N-(toluene^-sulfonyl)4^ 
yl)ethyI)carbamyloxy)pheny lalanine tert-butyl ester 

N-(toluene-4-sulfonyl)-L-prolyl-L-4-(N-(l,4-dioxa-8-aza- 
spiro[4.5]decan-8-yl)carbonyloxy)phenylalanine tert-butyl ester 
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N-(toluene-4-sulfonyl)-L-prolyl-L-4-(N-(2'-hydroxyethyl)-N- 
methylcarbamyloxy)phenylalanine ferf-butyl ester 

N-(toluene^-sulfonyl^ , 
ylcarbonyloxy)-L-phenylalanine rerr-butyl ester 

N-(toluene^sidfonyl^ 
metfaylcarbamyloxy)phenylalMdiie 

N-(toluene^-sulfonyl)^ 
methylcarbamyloxy)phenylalanine isopropyl ester 

N-(toulene-4-sulfonyl)-L-prolyl-L-4-(N- 

(methoxycarbonylmethyl)carbamyloxy)phenylalanin tert-bxxtyl ester 

N-(l-methylpyrazoIe^-s^ 
dimethylcarbamyloxy)phenylalanine isopropyl ester 

N^toluene^-sulfonyl)^ 
ylcarbonyloxy)phenylalanine isopropyl ester 

NKtoluene^sitffonyl)-^^^ 
ylcarbonyloxy)phenylalanine 

N-(toluene-4-sulfonyl)-L-4-oxoprolyl-L-4-(N,N- 
dimethylcarbamyloxy)phenylalaniiie terf-butyl ester 

N-(toluene^-sulfonyl^ 

dimethylcarbamyloxy)phenylalanine tert-butyl ester 

N-(3-fluorobenzenesulfonyl)-L-prolyl-L-4-(N,N- 
dimethylcarbamyloxy)phenylalanine tert-butyl ester 

iVHmorpholino-sulfc^ 

dimethylcarbamyloxy)phenylalaiune tert-butyl ester 

iV-(moipholino-sulfony^ 
dimethylcarbamyloxy)phenylalanine 

N-(l -methylpyrazole-4-sulfonyl)-L-( 1 , 1 -dioxothiamoipholin-3-carbonyi; 
L^-^A^-dimethylcarbamyloxy^ tert-butyl ester 

iV-(2-fluorobenzenesulfonyl)-L-( 1 , 1 -dioxothiamorpholin-3 -carbonyl)-!^ 
(iV;iV-dimethylcarbamyloxy)phenylalaiune 
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A^^^-difluorobenzenesulfony^-L^l ,1 -dioxothiamorpholin-3-carbonyl)- 
L^-(iV,iV'-Kiimel3iylcarbamyloxy)phen^^ 

iV-(toluene^-sulfonyl^ 
dimethylcarbamyloxy)phenylalanine 

iV"-(pyridine-3-si^ 

dimethylcarbamyloxy)phenylalanine isopropyl ester 

iV-(3-fluoroben2enesulfonyl)-L-(l , 1 -dioxothiamorpholin-3-carbonyl)-L-4- 
(iViiV'-dimethylcarbamyloxy)phenylalaiiin 

iV"-(l-methylpyi^ole-4-sulfc^ 
L^-(i\^A^ime1liylcarbamyloxy)phenylalanine 

iV-(4-/err-butylbenzenesulfonyl)-L-(l , 1 -dioxothiamorpholin-3-carbonyl)- 
L-4-(N, AT-dimethylcarbamyloxy)phenylalanine 

iV-(toluene^-sulfonyl)-(3,^^ 
dimethylcarbaxnyloxy)phenylalanine 

iV^2,5^cMorothiophene-3-s^ 
dimethylcarbamyloxy)plienylalanine 

iy*-(4-metiioxybeiizenesulfonyl)-L-prolyl-L^-(^ 
dimethylcarbamyloxy)phenylalanine 

^-(4-methoxybenzenesidfonyl)-L-prolyl-L^(JV;i\^ 
dimethylcarbamyloxy)phenylaIaiiine isopropyl ester 

iV-(toluene-4-sulfonyl)-L-( 1 -oxo-thiomorpholin-3->carbonyl)-L«4-(A r ,A r - 
dimethylcarbamyloxy)phenylalanine 

iV"-(toluene-4-stdfonyl)-L-(^ 
dimethylcarbamyloxy)phenylalanine terf-butyl ester 

iV"-(3 ,4-difluorobenzenesulfc^ 
dimethylcarbamyloxy)phenylalanine isopropyl ester 

iV-(3,4-difluorobenzenesi^ 
dimethylcarbamyloxy)phenylalanine 

N-(3 ? 4-difluorobenzenesulfonyl)-L-(l , 1 -dioxothiamorpholin-3-carbonyl)- 
L^-(A r > iV'-dimethylcarbamyloxy)phenylalanin ter/-butyl ester 
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N-(3 ? 4-difluoroben2enesiilfonyl)-L-( 1 , 1 -dioxothiamorpholin-3 -carbonyl) 
L^(i^iV-dimethylcarbamyloxy)phenylalanine 

iV^toluene^-sulfonyl)-^ 
ylcarbonyloxy)phenylalanine terf-butyl ester 

i\f-(toluene^-sulfonyl)^ 
ylcarbonyloxy)phenylalaiune 

iV-(l -methylpyrazole^-s^ 
dimethylcarbamyloxy)phenylalanine ethyl ester 

i^-(pyridine-3-sulfonyl)-L-(5,5-dimethyl)tMapro 
dimethylcarbamyloxy)phenylaIanine 

^-(pyridine^-sulfonyl)^^ 

dimethylcarbamyloxy)phenylalatiine isopropyl ester 

j\T-(pyridine-2-sulfonyl)-L^ 
dimethylcarbamyloxy)phenylalaQine 

iV"-(pyridine-2-STjlfonyl)-L-(5 ? 5-dimethyl)tM 
dimethylcarbamyloxy)phenylalanine isopropyl ester 

iV-(pyridine-2-sulfonyl)-L^^ 
dimethylcarbamyloxy)phenylalanine 

iV-(toluene^sulfonyl)-L-(tMamorpholin-3-carbony 
dimethylcarbamyloxy)phenylalanine isopropyl ester 

A^3-fluorobenzenesulfonyQ^^ 
dimethylcarbamyloxy)phenylalaiiine isopropyl ester 

iV"-(2-fluorobenzenesulfo^ 

dimel!iylcarbamyloxy)phenylalanine isopropyl ester 
#-(3 ,4-difiuorobenzen^^ 

dimethylcarbamyloxy)phenylalaaine isopropyl ester 

iV-(3 ,5-difluorobenzenes^ 
dimethylcarbamyloxy)pheiiylalanine isopropyl ester 

iV"-(2>4-difluorobenzenes^ 

dimethyIcarbamyloxy)phenyIalanine isopropyl ester 
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iV-(4-cMoroberLzenesulfc^ 

dimethylcarbamyloxy)phenylalanine isopropyl ester 

iV-(3 -chloroben2enesnlfonyl)-L-(5 ,5-dimethyl)thiaprolyl-L-4-(iV;iV- 
dimethylcarbamyloxy)phenylalanine isopropyl ester 

AT-(2-cMorobenzenesulfony^ 
dimethylcarbamyloxy)phenylalanine isopropyl ester 

N-(3 ,4-dichIorobenzenesulfonyl)-L-(5 ,5-dimethyl)thiaprolyl-L-4-( N t N' 
dimethylcarbamyloxy)phenylalanine isopropyl ester 

iV-(3 ,5-dichlorobenzenesulfonyl)-L-(5 »5-dimethyl)tMaprolyl-L^(iV J iV'- 
dimethylcarbamyloxy)phenylalanine isopropyl ester 

iV-(3-cMoroben2enesulfonyl)-L-( 1 , 1 -dioxothiamorpholin-3-carbonyl)-L-4 
(iViiV^dimethylcarbamyloxy)phenylalanine terf-butyl ester 

iV r -(3,4-dichlorobenzenesulfonyl)-L-(l ? l^iioxothiamorpholiii-3-carbonyl)- 
L^-(JV,iV-dimethylcarbamyloxy)phenylalanine ter/-butyl ester 

i\T-(4-methoxybenzenesulfc^ 
dimethylcarbamyloxy)phenylalanine isopropyl ester 

#-(3 -methoxybenzenesulfo^ 
dimethylcarbamyloxy)phenylalaiiine isopropyl ester 

iV^2-methoxybenzenesulfonyl)-L-^ 
dimethylcarbamyloxy)phenylalanine isopropyl ester 

AT-(3 5 4-dimethoxybenzenesidfo^ 
dimethylcarbamyloxy)phenylalaoine isopropyl ester 

i\f-(2,4-difluorobenzenesulfc^ 
dimethylcarbamyloxy)phenylalaiiine isopropyl ester 

N-(3 ^dichlorobenzenesialfonyl^L^ 1 , 1 -dioxothiamorpholin-3 -carbonyl)- 
L-4-(AfjV*-dimetiiylcarbamyto^ 

N-(3 -cHorobenzenesulfonyl)-L-( 1 , 1 -dioxothiamorpholin-3 -carbonyl)-L-4- 
(iV^jV-dimethylcarbamyto 

iV-(3 -cUoro-4-fluorobenzenesulfonyl)-L-( 1 , 1 -dioxothiamorpholin-3 - 
carbonyl)-L-4-(i\f, AT-dimethylc^ /erf-butyl ester 
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1 -me%lpyrazole^-sulfonyl)-L-(thiamorph^ 
dimethylcarbamyloxy)phenylalanine /erf-butyl ester 

A^3,4^iifluorobenzenesulf^^ 
dimethylcarbamyloxy)phenylalanine tert-bvtyl ester 

iV^toluene^sulfo^ 
ylcarbonyloxy)phenylalanine isopropyl ester 

iV"«(3,4-difluorobenzenesulfonyl)-L-(tMamoiph^ 
dime1iylcarbamyloxy)phenylalaiune 

#-(2,5-dicMorotMophene- 

(i\^,iV-dimethylcarbamyloxy)phenylalaiiine isopropyl ester 
iV-(l-met&ylpyrazole^-s^ 

(thiomorpholin^-ylcarbonyloxy)phenylalanine isopropyl ester 

^-(S^iiinoIinesulfony^-L-prolyl-L^-^iV- 
dimethylcarbamyloxy)phenylalardne isopropyl ester 

iV-(8^umolmesulfonyl)-^ 
dimethyicarbamyloxy)phenylalanine 

A^(8-qxiinolinesulfonyl)-L-(5,5-dimeth^ 
dimethylcarbaniyloxy)phenylalanine isoproplyl ester 

iV"-(8-quinolinesulfc^^ 
dimethylcarbamyloxy)phenylalanine 

i\r-(toluene^sdfonyl)-L-prolyl-L-4-(4-phenylpiperazin 1 - 
ylcarbonyloxy)phenylalanine fer/-butyl ester 

A^toluene^-sulfonyi^ 
ylcarbonyloxy)phenylalanine tert-butyl ester 

iV-Cpyridine-S-sulfony l)-L-(5 ^^imethy^thiaprolyl-L^^iV- 
dimethylcarbamyloxy)phenylalanine terf-butyl ester 

7\K3-sulfonamido^^ 

dimethylcarbamyloxy)phenylalanine isopropyl ester 
iV-(toluene^-sulfo^ 

dimethylcarbamyloxy)phenylalanine isopropyl ester 
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Af-(2,4^ifluorobenzeneM 

^(iV^Klimethylcarbam^ te/t-butyl ester 

#-(l-methylpyrazole^sulfo^ 

dimethylcarbamyloxy)phenylaiai3ine 2,2-dimethylpropyl ester 
iV-(pyridine-3-suIfc^^ 

dimethylcarbamyloxy)phenylaIanine 2,2-dimethylpropyl ester 

iV-(l-methylpyrazole-4-sulfonyl)-L-(5 ,5^iime%l)thiaprolyl-L-^(iV,iV- 
dimethylcarbamyloxy)phenylalanine cyclopropylmethyl ester 

iV-(lHmethylpyrazole^sulfc^^ 
dimethylcarbamyloxy)phenylalanine methyl ester 

dimethylcarbamyloxy)phenylalarrine ethyl ester 
^-(pyridine-3-sulfc^^ 

dimethylcarbamyloxy)phenylalanine cyclopropylmethyl ester 

N-(l -methylpyrazole-4-sulfonyl)-L-(5 ,5^imethyl)thiaprolyl-L-4-(iV,iV- 
dimethylcarbamyloxy)phenylalanine 2-methoxyphenyl ester 

iV^l-metkylpyrazole^-su^ 
dimethylcarbamyloxy)phenylalanine n-butyl ester 

iV-(l-metiylpyrazole-4-su^ 
dimethylcarbamyloxy)phenylalardne /2-propyl ester 

iV-(l-methylpyrazole^sulfon^^ 

dimethylcarbamyloxy )phenylalaniiie 2 ,2-dimethylpropionyloxymethyl 
ester 

iVKtoluene^sulfonyl)-L-prolyl-L^-(iV^(4'-(2 > - 
ainmoethyl)morpholino)carbamyloxy)phenylalaiiine 

iV-(toluene^-sulfonyl^ 
ylcarbonyloxy]phenylalanine 

iV-(toluene^sitffonyl>^^ 

hydroxyethyl)carbamyloxy)phenylalanine isopropyl ester 

iV-(toluene^-sulfonyl)-^^^ 
ylcarbonyloxyjphenylalaiune isopropyl ester 
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iV-(toluene-4-sulfonyI)-L-prolyl-L-4-(4- 

trifluoromethanesulfonylpiperazin-l-ylcarbonylo^ ten- 
butyl ester 

iV-(4-(iV-phenylurea^ 

dimethylcarbamyloxy)phenylalanine te/t-butyl ester 
iV-(2-trffluoroacetyl-l ^ 

L^-(iV;iVHiimethylcarbamyloxy)phenyl^ isopropyl ester 

iV-(l-methylpyrazole-3-sulfonyl)-L-(5 ,5-dimethyl)thiaprolyl-L-4-(^N- 
dimethylcarbamyloxy)phenylalanine isopropyl ester 

N-(l -methylpyrazole-3-sulfdnyl)-L-(5 ^^imethy^tMaprolyl-L^-^iV- 
dimethylcarbamyloxy)phenyla!anine 

iV-(pyridine-4-sulfonyl)-L-(5 ,5-dimethyl)tMaprolyl-L^(iV;iV- 
dimetiiylcarbamyloxy)phenylalanine isopropyl ester 

JV-(pyridine^-sulfonyl)-L-(5 ^^imethy^thiaprolyl-L^-^iV- 
dimetliylcarbamyloxy)phenylalaiune 

AHtoluene^sulfonyl^^ 

dimethylaminoethyl)carbam^ rm-butyl ester 
AKtoluene^sulfonyl)-^^^ 

dimethylaminoethyl)carbamyloxy)phenylalaim ferf-butyl ester 

iV-(toluene-4-sulfonyl)-L-(5 ,5-dimethy l)thiapropyl-L-4-(iV-methyl-iV-(2- 
dimethylaininoethyl)c^bamyloxy)phenylalaiiine 

i^-(toluene^sulfonyl)-L-prolyl-L^-(iV^ 
dimethylaminoethyl)carbamyloxy)phenylalaiiine 

tf-(4-fluorobenzenesulfon^^^ 

methylpiperazin-l-ylcarbonyloxy)phenylalanine terf-butyl ester 

iV^(4-fluorobenzenesulfonyl)-L-(5,5-dime^ 
(iV,iVH3imethycarbam^ 

iV-(4-fluorobenzenes^ 

(thiomoipholin^-ylcarbonyloxy)phenylalanine tert-butyl ester 
^4-fluorobeiizenesu^ 

(tMomorpholin^-ylcarbonyloxy)phenylalanine isopropyl ester 
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iV-(4-fluorobenzenesidf^^^ 

(iV^dimethylcarbam^ isopropyl ester 

iNKtoluene^-sidfonyl)^ 
dimethylcarbamyloxy)phenylalanine isopropyl ester 

iVK4-fluorobenzenesulfon^^ 

metbylpiperazin-l-ylcarbonyloxy)]phenylalanine isopropyl ester 
#-(toluene^-sulfo^^ 

dimethylcarbamyloxy)]phenylalanine isopropyl ester 

iV-(4-fluorobenzenesiilfonyl)-L-(5 ,5-dimethyl)thiaprolyl-L-3-chloro-4-(4- 
(2'-pyridyl)-piperazin-l-ylcarbonyloxy)]phenylalai±ie isopropyl ester 

iV-(4-fluorobemenesulfc^^ 

(2'-pyridyl)-piperazin-l-ylcarbonyloxy)]phenylalaiiine tert-butyl ester 
iV^4-mtrobenzenes^ 

dimethylcarbamyloxy)phenylalaiiine isopropyl ester 
#-(4-aminobe]2Z^^ 

dimethylcarbamyloxy)phenylalanine isopropyl ester 

JV^toluene^-sulfonyl)-!^ 
ylcarbonyloxy)phenylalanine isopropyl ester 

iV^toluene^-sulfonyl)-^ 
ylcarbonyloxy)phenylalanine isopropyl ester 

2V-(toluene^-sulfonyl)^ 
ylcarbonyloxy)phenylalanine 

iV<l-/z-butylpyrazole^suto^ 
dimethylcarbamyloxy)phenylalaBine isopropyl ester 

jVKtoluene^-sulfonyl)-L-^^^ 
ylcarbonyloxy)phenylalanine isopropyl ester 

iNT-(toluene-4-sulfonyl)-L-4-oxoprolyl-L-4-(N,N- 
dimethylcarbamyloxy)phenylalaiiine 

iV-(toluene^-sulfonyl>^ 
dimethylcarbamyloxy)phenylalanine 
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AK4^yanobeBzenesulfonyl)-^ 
dimetliylcarbamyloxy)phenylalanine isopropyl ester 

iV-(4-aminobenzenesulfo^ 
dimethylcarbamyloxy)pheaylalanine 

iV-(toluene^sulfonyl)-L^^ 
ylcarbonyloxy)phenylalanine tert-butyl ester 

AKtoluene-4-sulf bnyl)-L-proly l-L-4-[3-(hydroxymethyl)piperidin- 1 - 
ylcarbonyloxy]phenylalanine 

iV-(toluene^-sulfonyl)-L-(4,4Kiifluoro)prol^ 
dimethylcarbamyloxy)phenylalanine isopropyl ester 

iV-(toluene^-sulfonyl>^ 
dimethylcarbamyIoxy)phenylalanine 

iV r -(toluene^-sulfonyl)-L-prolyl-L-(4-benzoylpipera^ 
ylcarbonyloxy)phenylalanine isopropyl ester 

iV~(l-methyl-lH-im^ 

dimetfaylcarbamyloxy)phenylalaiiiiie isopropyl ester 
iV-(toluene^-sulfony^ 

(tWomoi^holin^-ylcarbonyloxy)phenylalanine 

iV-(4^yanobenzenesirifon^^ 
ylcarbonyloxy)phenylalanine isopropyl ester 

iV-(4-amidinobenzenesulfo^ 
dimethylcarbamyloxy)phenylalaiiine methyl ester 

iV^toluene^sulfonyO-L^ 
ylcarbonyloxy)phenylalanine ferf-butyl ester 

iV^(toluene^sulfonyl)-^^ 
ylcarbonyloxy)phenylalanine 

iV^(toluene^-sulfonyl)-L-prolyl-L-(4-benzoylpiperazin^ 
ylcarbonyloxy)phenylalanine 

iV^(4-amidinobenzenesu^^ 
ylcarbonyloxy)phenylalanine methyl ester 
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iV^(3-fluorobenzenesulfon^^ 
dimethylcarbanyloxy)phenylalanine 

^(toluene^sulfonyl)^^ 

toluenesulfonyl-ainino)ethyl)carbamyloxy]phenylalanine isopropyl ester 
AHtoluene^-sulfonyl)-^^ 

phenylaminocarbonyloxy)ethyl)carbamyloxy)]phenyM 
ester 

iV-(4-fluorobenzenesulfc^ 

dimethylcarbamyloxy)phenylalaniiie isopropyl ester 
iV-(4HQuorobenzenesulf^^ 

dimethylcarbamyloxy)phenylalanine tert-butyl ester 

iV-(4-amidinobenzenesulfo^ 
diinethylcarbamyloxy)phenylalanine 

piperazine-l,4-dicarboxylic acid bis-{4-[(2S)-2-ferf-butoxycarbonyl-2- 
((4R)-5,5-dimethyl-3-(toluene^-sulfonyl)thiazoU 
carboxamido)ethyl]phenyl} ester 

piperazine-l,4-dicarboxylic acid bis-{4-[(2S)-2-carboxy-2-((4R)-5,5- 

dimetliyl-3-(toluene^sulfo^ 

ester 

jV"-(toluene^-sulfo^^ 

dimelJiyIcarbamyloxy)phenylalaxiine ter/-butyl ester 
iV-(4-fluorobenzenesulfc^ 

hydroxymethylpynrolid^ /erf-butyl ester 

iV^(4-fluorobenzenesulfc^ 

hydroxymethylpyrrolidin- 1 -ylcarbonyloxy)phenylalaiiine 

i^-(toluene^-sdfonyl)-L-prolyl-L^(2-methoxycarbonylpyn:oli^ 
ylcarbonyloxy)phenylalanine tert-butyl ester 

i\K4-fluorobenzenesulfonyl^ 
(thiomorpholin-4-ylcarbonyloxy)phenylaIardne 

iVK4-fluoroben2enesulfonyl)-L<5,5^ime%l)thiaprolyl-M<4-(2- 
pyridyI)piperazin-l-ylcarbonyloxy)]phenylalaiune 
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JV-^fluorobenzenesulfo^ 

pyridyl)pipera2dn-l-ylcarbonyloxy)]phenylalanine terf-butyi ester 

piperazine-l,4-dicarboxylic acid bis-{4-[(2S)-2-isopropoxycarbonyl-2- 

((2R)-Htoluene^-sulfonyl)pyrroUdine-2K;arboxamido)ethyl]phenyl} 
ester 

iV"-(toluene^-sulfo^^^^ 
ylcarbonyloxy)phenylalanine tert-biityl ester 

AT-(toluene^-sulfonyl)-L-prolyl-L-4-(iV;iV- 

dimethylcarbamyloxy)phenylalanine 2-(2-methoxyethoxy)ethyl ester 
A^(4-fluorobenzenesulfonyl)-L-(5 J 5-dim 

pyrimidyl)piperazm-l-y^ tert-butyl ester 

JV-(4-fluorobenzenesulfonyl)-L-(5,5-dimethyl)lW^ 
(iV;i\f<Iimethylcarbamy isopropyl ester 

iV»(toluene-4-sulfonyl)-L-( 1 -methaaesulfonylpyraz^ 
(iYiiV'-dimetfaylcarba^ /erf-butyl ester 

JV-[2-(l , 1 -dioxo-2,3-dihydro-3,3-dimethyl- 1 ,2-benzisothiazol-2- 
yl)acetyl]-L^-(iV r ,A^iimethylcarbamyloxy)phenyla^ 

i\f-[2-(jV-240-cam^^ 

dimethylcarbamyloxy)phenylalanine ter/-butyl ester 

i\42-(j\r-2J0^amphorsu^^ 
dimethylcarbamyloxy)phenyl£ilaiiine 

N-[2-(N-2, 1 O^amphorsultamyl)acety^^ 
dimethylcarbamyloxy)phenylalanine isopropyl ester 

iV"-(4-bromobenzenesulfo 

dimethylcarbamyloxy)phenylalanine terf-butyl ester 

#-(4-bromobenzenesulfon^^ 
dimethylcarbamyloxy)phenylalaiiine 

A r -(toluene^-sulfonyl)-L-(4-hydroxy)prolyl-L^-(4-m 1 - 

ylcarbonyloxy)phenylalanine 

A^4-fluorobenzenesulfo^^ 

pyrimidyl)piperazin- 1 -ylcarbonyloxy)]phenylalanine 
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piperazine-l,4-dicarboxylic acid bis-{4-[(2S)-2-fer/-butoxycarbonyl-2- 

((2R>l-(toluene^-sulfonyl)pyrrolidine-2-carboxamido 
ester 

iV-(4-fluorobenzenes^^ 

pyridyl)piperazin-l-ylcarbonyloxy)]phenylalai^ isopropyl ester 

iV^(4-fluorobenzenesulfc^ 
dimethylcarbamyloxy)phenylalanine 

^-(^AuorobenzenesidfonyOthiazoHdinyl^-caAo 
dimethylcarbamyloxy)phenylalanine terr-butyl ester 

iV-(toluene-4-sirifon 
ylcarbonyloxy)phenylalanine 

A r -(toluene^sulfonyl)-L-(4-oxo)prolyl-L^^ i - 

yIcarbonyloxy)plienylalanine 

iV-(4-fluorobenzenesulfonyl)tMazolidinyl-2^arbonyl-L^-(4-(2- 
pyridyl)piperazin- 1 -ylcarbonyloxy)]phenylalanine 

iV^4-nitrobenzenesu^^^ 
ylcarbonyloxy)]phenylalanine tert-butyl ester 

iV"-(4-fluorobenzenesu^^ 

pyridyl)pipera^-l-ylcarbonyloxy)]phenylalanine tert-butyl ester 

iV'«(4-bromobenzenesulfonyl)-L-(5 5 5-dimethyl)tMapr^ 
pyridyl)piperazin- 1 -ylcarbony loxy)]pheny Ialanine 

iV^toluene^sulfonyl)^ 
l-ylcarbonyloxy)]phenylalanine isopropyl ester 

#-(4-fluorobenzenesulfc^ 

me1hylhomopiperazin-l-ylcarbonyloxy)phenyldanine ter/-butyl ester 

piperazine-l,4-dicarboxylic acid bis-{4-[(2S)-2-carboxyl-2-((2R)- 1 - 
(toluene^-sidfonyl)py]Tolidine-2-carboxainido)e%l]phe ester 

#-(toluene^-sidfony^^ 

dimethylcarbamyloxy)phenylalanine ter/-butyl ester 

iy-(4-ammocarbo^^ 
dimethylcarbamyloxy)phenylalanine 
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A^^aininocarbonylbenzen^^ 
ylcarbonyloxy)phenylalanine 

iV^4-amidinobeiizenesidfc^ 
ylcarbonyloxy)phenylalanine 

j\K4-mtrobenzenesi^ 
ylcarbonyloxy)]phenylalanine 

#-(4-fluorobenzenesulfc^ 

(2-pyridyl)piperazin-l-ylcarbonyloxy)]phenylalanine ethyl ester 
JV"-(4-fluorobenzenesulfc^ 

(2-pyridyl)piperaziii- 1 -y Icarbony loxy)phenyIalanine 

A r -(4-fluorobeiizenesulfonyl)tWazoUdinyl-^ 
methylhomopiperazin- 1 -ylcarbonyloxy)phenylalanine 

i\T-(l-methylpyrazole-3-sxiIfonyl)-L-(5 5 5-dimethyl)^ 
4-(jy; 7V<limethylcarb^ isopropyl ester 

niiethylimida^^ 
l-ylcarbonyloxy)phenylalanine isopropyl ester 

#-(lHiiethyliiiridazole^ 
l-ylcarbonyloxy)phenylalanine /erf-butyl ester 

iV-(toluene-4-sulfonyl)-L-proly l-L-4-(4-(2-pyridyl)piperazin- 1 - 
ylcarbonyloxy)phenylalanine 

iV-(toluene-4-sxilfonyl)-L-proly l-L-4-(4-(2-pyridyl)piperazin- 1 - 
ylcarbonyloxy)phenyla!anine terf-butyl ester 

iy-(toluene^-sulfo^ 1 - 

ylcarbonyloxy)phenylalaaine isopropyl ester 

iV-(4-fluorobeirz;enesulfc^ 
ylcarbonyloxy)phenylalanine isopropyl ester 

i\f-(4-fluorobenzenesulfc^ 
ylcarbonyloxy)phenylalanine ter/-butyl ester 

iV-(toluene-4-sulfony l)-L-( 1 -methanesulfony lpyrazin-3-carbonyl)-L-4- 
(A^JV'-dimethylcarbamyloxyJphenylalanine 
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JV^oluene^sulfonyl)-L^-(^ 
dimethylcarbamyloxy)phenylalaiiine 

AKmethanesxilfonyl)-^ 

dimethylcarbamyloxy)phenylalanine terf-butyl ester 

iV-(4-bromobenzenesulfonyl)-L-(5 5 5-dimethyl)tM 
pyridyl)piperazin-l-ylcarbonyloxy)phenyialanine tert-butyl ester 

A^(4-trifluoromethoxybenzenes\iIfonyl)-L-(5 5 5-d^ 
(iV;iST-dimethylcarbamyloxy)phenylalanm 

iV-(4-tiffiuoromethoxybenzenesi^^^ 
(JViiV-dimethylcarbamyloxy)phenylalanin terf-butyl ester 

iV'-(4-trifluorome1hoxybeiizenesulfonyl)-L-(5 5 5-dim 
(4-(2-pyridyl)pipera2in-l-ylcarbonyloxy)phenylalanine tert-butyl ester 

A r -(4-fluorobenzenesiilfonyl)-L-prolyl-L^(4-(2-pyridy l)pipera2dn- 1 - 
ylcaxbonyloxy)phenyIalanine 

j\K4-fluorobenzenesulf^^ 

pyridyl)piperazin- 1 -ylcarbonyloxy)phenylalanine 

JV^-trifluoromethoxybem^ 

(4-(2-pyridy l)piperazin- 1 ~ylcarbonyloxy)phenylalanine 

iV-(l-methyliimdazole^ 
dime1hylcarbamyloxy)phenylalanine 

jV-( 1 Hnaethylimidazoie-4-su^^ 
dimethylcarbamyloxy)phenyIdahine isopropyl ester 

A^lHtnethylinudazole 
l-ylcarbonyloxy)phenylalanine 

iVKl-methyliroida^ 

pyridy l)piperazin- 1 -ylcarbonyloxy)pheny lalanine 

iVKl-methylpyrazole-3^ 
ylcarbonyloxy)phenylaIaaine 

iV-(l-metkylpyrazole-3-s^ 
ylcarbonyloxy)phenylalanine isopropyl ester 
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i\Hl-methylp^^ 

ylcarbonyloxy)phenyla!anine terf-butyl ester 
iV-(l-me%lpyrazole-3-sul^ 

pyridyl)piperazm-l -ylcarbonyloxy)phenylaIanine terr-butyl ester 

W^l-memyliim\Iazole^sulfonyl)-^ 
pyridyl)piperazin-l-ylcarbonyloxy)phenylalanine isopropyl ester 

^1-memylpyrazoIeO-sulfony^^ 
dimethylcarbamyloxy)phenylalariine 2-phenoxyethyl ester 

^-(l-me%lpyrazoleO-sulfonyl)-L^5,5-dimethyl)tW 
4<4<2-pyridyl)piperazin-l-ylcarbonyloxy)phenylalaiiine 

^-(l-memylpyrazo^^ 

4-(4K2-pyridyl)piperazin-l-ylcarbonyloxy)phenylaIanine ethyl ester 

^-<3-cbloro-l,5-diinethylpyrazole-3-sulfonyl>L<5,5-dm^ 

L-3-cMoro-4<4-(5-trifIuoromethyl-2-pyridyl)piperazin-l- 
ylcarbonyloxy)phenylalanine 

and pharmaceutically acceptable salts thereof as well as any of the ester 
compounds recited above wherein one ester is replaced with another ester 
selected from the group consisting of methyl ester, ethyl ester, /i-propyl 
ester, isopropyl ester, n-butyl ester, isobutyl ester, sec-butyl ester, 
ferf-butyl ester and neopentyl ester. 



17. A pharmaceutical composition comprising a pharmaceutically 
acceptable carrier and a therapeutically effective amount of a compound of 
formula I: 



o F 3 f o 

m n - I I II 

R 1 — -S-N-CH-Q- CH— C„ 

O I °H 
R2 
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wherein 

R 1 is selected from the group consisting of alkyl, substituted alkyl, aryl, 
substituted aryl, cycloalkyl, substituted cycloalkyl, heterocyclic, substituted 
heterocylic, heteroaryl and substituted heteroaryl; 

R 2 is selected from the group consisting of hydrogen, alkyl, cycloalkyl, 
substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, heterocyclic, 
substituted heterocyclic, substituted alkyl, aryl, substituted aryl, heteroaryl, 
substituted heteroaryl, and R 1 and R 2 together with the nitrogen atom bound 
to R 2 and the SQ, group bound to R l can form a heterocyclic or a substituted 
heterocyclic group; 

R 3 is selected from the group consisting of hydrogen, alkyl, substituted 
alkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, 
substituted heteroaryl, heterocyclic, substituted heterocyclic and, when R 2 
does not form a heterocyclic group with R 1 , R 2 and R 3 together with the 
nitrogen atom bound to R 2 and the carbon atom bound to R 3 can form a 
heterocyclic or a substituted heterocyclic group; 

R 5 is -(CHjX-Ar-R 5 ' where R 5 ' is selected from the group consisting of 
-O-Z-NRSR 8 ' and -O-Z-R 12 wherein R 8 and R 8 ' are independently selected 
from the group consisting of hydrogen, alkyl, substituted alkyl, cycloalkyl, 
substituted cycloalkyl, heterocyclic, substituted heterocyclic, and where R 8 
and R 8 ' are joined to form a heterocycle or a substituted heterocycle, R 12 is 
selected from the group consisting of heterocycle and substituted 
heterocycle, and Z is selected from the group consisting of -C(O)- and 

-so 2 -, 

Ar is aryl, heteroaryl, substituted aryl or substituted heteroaryl, 
x is an integer of from 1 to 4; 

Q is -C(X)NR 7 - wherein R 7 is selected from the group consisting of 
hydrogen and alkyl; and X is selected from the group consisting of oxygen 
and sulfur; 

and pharmaceutically acceptable salts thereof. 




-376- 



3.. £4 



18. A pharmaceutical composition comprising a pharmaceutical^ 
acceptable carrier and a therapeutically effective amount of a compound of 
formula IA: 



o F 3 f o 



a1 n I i II 

R 1 — S-N-CH-Q-CH— C— R 6 IA 
° 

wherein 

10 R 1 is selected from the group consisting of alkyl, substituted alkyl, aryl, 

substituted aryl, cycloalkyl, substituted cycloalkyl, heterocyclic, substituted 
heterocylic, heteroaryl and substituted heteroaryl; 

R 2 is selected from the group consisting of hydrogen, alkyl, cycloalkyl, 
substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, heterocyclic, 

15 substituted heterocyclic, substituted alkyl, aryl, substituted aryl, heteroaryl, 
substituted heteroaryl, and R 1 and R 2 together with the nitrogen atom bound 
to R 2 and the S0 2 group bound to R 1 can form a heterocyclic or a substituted 
heterocyclic group; 

R 3 is selected from the group consisting of hydrogen, alkyl, substituted 
20 - alkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, 
substituted heteroaryl, heterocyclic, substituted heterocyclic and, when R 2 
does not form a heterocyclic group with R 1 , R 2 and R 3 together with the 
nitrogen atom bound to R 2 and the carbon atom bound to R* can form a 
heterocyclic or a substituted heterocyclic group; 
25 R 5 is -(CH^-Ar-R 5 ' and R 5 ' is selected from the group consisting of 

-O-Z-NR^ 8 and -O-Z-R 12 wherein R 8 and R 8 ' are independently selected 
from the group consisting of hydrogen, alkyl, substituted alkyl, cycloalkyl, 
substituted cycloalkyl, heterocyclic, substituted heterocyclic, and where R 8 
and R 8 ' are joined to form a heterocycle or a substituted heterocycle, R 12 is 
30 selected from the group consisting of heterocycle and substituted 

heterocycle, and Z is selected from the group consisting of -C(O)- and 
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-SO r , 

At is aryl, heteroaryl, substituted aryl or substituted heteroaryl, 
x is an integer of from 1 to 4; 

R 6 is selected from the group consisting of amino, alkoxy, substituted 
alkoxy, cycloalkoxy, substituted cycloalkoxy, -0-(N-succinimidyl), -NH- 
adamantyl, -0-cholest-5-en-3-P-yl, -NHOY where Y is hydrogen, alkyl, 
substituted alkyl, aryl, and substituted aryl, -NHCCH^pCOGY where p is an 
integer of from 1 to 8 and Y is as defined above, -OCI^NR^R 10 where R 9 is 
selected from the group consisting of -C(0)-aryl and -C(0)-substituted aryl 
and R 10 is selected from the group consisting of hydrogen and -CH^COOR 11 
where R u is alkyl, and -NHS0 2 Z > where Z' is alkyl, substituted alkyl, 
cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, 
substituted heteroaryl, heterocyclic and substituted heterocyclic; 

Q is -C(X)NR 7 - wherein R 7 is selected from the group consisting of 
hydrogen and alkyl; and X is selected from the group consisting of oxygen 
and sulfur; 

and pharmaceutically acceptable salts thereof 
with the following provisos 

(A) when R 1 and R 2 together with the SO2 group pendent to R 1 and the 
nitrogen pendent to R 2 form a saccharin-2-yl group, R 3 is -CH 3 , R 5 is 
p-[(CH 3 ) 2 NC(0)0-]benzyl and Q is -C(0)NH- then R 6 is not -OC(CH 3 ) 3 ; 

(B) when R 1 is /Mnethylphenyl, R 2 and R 3 together with the nitrogen 
atom pendent to R 2 and the carbon atom pendent to R 3 form a pyrrodinyl 
ring derived from D-proline; R 5 is j7-[(4-methylpiperazin-l-yl)NC(0)0- 
]benzyl derived from D-phenylalanine and Q is -C(0)NH- then R 6 is not 
-OC(CH 3 ) 3 ; and 

(C) when R 1 is pyrimidin-2-yl, R 2 and R 3 together with the nitrogen 
atom bound to R 2 and the carbon atom bound to R 3 form a pyrrolidinyl ring, 
R 5 is p-KC^^NC^O-lbenzyl and Q is -C(0)NH- then R 6 is not 
-OC(CH 3 ) 3 . 
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19. A pharmaceutical composition according to Claims 17 or 18 
wherein R 1 is selected from the group consisting of alkyl, substituted alkyl, 
aryl, substituted aryl, heterocyclic, substituted heterocylic, heteroaryl and 
substituted heteroaryl. 

20. A pharmaceutical composition according to Claims 17 or 18 
wherein R 1 is selected from the group consisting of methyl, isopropyl, n- 
butyl, benzyl, phenethyl, phenyl, 4-methylphenyl, 4-f-butylphenyl, 2,4,6- 
trimethylphenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,4- 
difluorophenyl, 3,4-difiuorophenyl, 3,5-difluorophenyl, 2-chIorophenyl, 3- 
chlorophenyl, 4-chlorophenyl, 3,4-dichlorophenyl, 3,5-dichlorophenyl, 3- 
chloro-4-fluorophenyl, 4-bromophenyl, 2-methoxyphenyl, 3-methoxyphenyl, 
4-methoxyphenyl, 3,4-dimethoxyphenyl, 4-r-butoxyphenyl, 4-(3'- 
dimemylamino-/i-propoxy)-phenyl, 2-carboxyphenyl, 2- 
(methoxycarbonyl)phenyl, 4-(H 2 NC(0)-)phenyl, 4-(H 2 NC(S)-)phenyl, 4- 
cyanophenyl, 4-trifluoromethylphenyl, 4-trifluoromethoxyphenyl, 3,5-di- 
(trifluoromethyl)phenyl, 4-nitrophenyl, 4-aminophenyl, 4-(CH 3 C(0)NH- 
)phenyl, 4-(PhNHC(0)NH-)phenyl, 4-amidinophenyl, 4- 
methylamidinophenyl, 4-(CH 3 SC(=NH)-)phenyl, 4-chloro-3-(H 2 NS(0) 2 - 
)phenyl, 1-naphthyl, 2-naphthyl, pyridin-2-yl, pyridin-3-yl, pyrimidin-2-yl, 
quinolin-8-yl, 2-(trifluoroacetyl)-l ,2 ,3 ,4-tetrahydroisoquinolin-7-yl, 
morpholin-4-yl, 2-thienyl, 5-chloro-2-thienyl, 2,5-dichloro-4-thienyl, 1-N- 
memylimidazol-4-yl, l-N-methylpyrazol-3-yi, l-N-methylpyrazol-4-yl, 1-N- 
butylpyrazol-4-yl, l-N-methyl-3-methyl-5-chloropyraz61-4-yl, l-N-methyl-5- 
methyl-3-chloropyrazol-4-yl, 2-thiazolyl and 5-methyl-l,3,4-thiadiazol-2-yl. 



21. A pharmaceutical composition according to Claims 17 or 18 
wherein R 2 is selected from the group consisting of hydrogen, methyl, 
phenyl, benzyl, -(CH^^-thienyl, and -(CHj)^. 
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22. A pharmaceutical composition according to Claims 17 or 18 
wherein R 1 and R 2 together with the nitrogen atom bound to R 2 and the S0 2 
group bound to R 1 are joined to form a heterocyclic group or substituted 
heterocyclic group. 

23. A pharmaceutical composition according to Claims 17 or 18 
wherein R 2 and R 3 together with the nitrogen atom bound to R 2 substituent 
and the carbon bound to the R 3 substituent form a heterocyclic group or a 
substituted heterocyclic group. 

24. A pharmaceutical composition according to Claim 23 wherein the 
heterocyclic group is saturated. 

25. A pharmaceutical composition according to Claim 23 wherein the 
heterocyclic group is selected from the group consisting of azetidinyl, 
thiazolidinyl, piperidinyl, piperazinyl, dihydroindolyl, tetrahydroquinolinyl, 
thiomorpholinyl, pyrrolidinyl, 4-hydroxypyrrolidinyl, 4-oxopyrrolidinyl, 4- 
fluoropyrrolidinyl, 4,4-difluoropyrrolidinyl, 4-(thiomorpholin-4-ylC(0)0- 
)pyrrolidinyl, 4-(CH 3 S(0) 2 0-)pyrrolidinyl, 3-phenylpyrrolidinyl, 3- 
thiophenylpyrrolidinyl, 4-aminopyrrolidinyl, 3-methoxypyrrolidinyl, 4,4- 
dimethylpyrrolidinyl, 4-N-Cbz-piperazinyl, 4-(CH 3 S(0) 2 -)piperazinyl, 5,5- 
dimethylthiazolindin-4-yl, 1,1-dioxo-thiazolidinyl, l,l-dioxo-5,5- 
dimethylthiazolidin-2-yl and 1,1-dioxothiomorpholinyl. 

26. A pharmaceutical composition according to Claims 17 or 18 
wherein R 3 is selected from the group consisting of methyl, phenyl, benzyl, 
diphenylmethyl, -CH 2 CH 2 -COOH, -CH 2 -COOH, 2-amidoethyl, /^-butyl, t~ 
butyl, -CH 2 0-benzyl and hydroxymethyl. 



27. A pharmaceutical composition according to Claims 17 or 18 
wherein Q is -C(0)NH- or -C(S)NH-. 
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28. A pharmaceutical composition according to Claims 17 or 18 
wherein Ar is aryl or substituted aryl. 

29. A pharmaceutical composition according to Claim 28 wherein Ar 
is phenyl or substituted phenyl and x is 1. 

30. A pharmaceutical composition according to Claim 17 or 18 
wherein R 5 is selected from the group consisting of 

3- [(CH 3 ) 2 NC(0)0-]benzyl, 

4- [(CH 3 ) 2 NC(0)0-]benzyl, 
4-[(CH 3 ) 2 NS(0) 2 0-]benzyl, 
4-[(piperidin-l '-yl)C(0)0-]benzyl, 
4-[(piperidin-4'-yl)C(0)0-]benzyl, 
4-[(l'-methylpiperidin-4'-yl)C(0)0-]benzyl, 
4-[(4 '-hydroxypiperidin-1 ' -yl)C(0)0-]benzyl, 
4-[(4 '-formyloxypiperidin- 1 '-yl)C(0)0-]benzyl, 
4-[(4'-ethoxycarbonylpiperidin-l '-yl)C(0)0-]benzyl, 
4-[(4'-carboxylpiperidin-l'-yl)C(0)0-]benzyl, 
4-[(3 '-hydroxymethylpiperidin-1 '-yl)C(0)0-]benzyl, 
4-[(4'-hydroxymethylpiperidin-l'-yl)C(0)0-]benzyl, 
4-[(4'-phenyl-l'-Boc-piperidin-4'-yl)-C(0)0-]benzyl, 
4-[(4'-piperidon-l '-yl ethylene ketal)C(0)0-]benzyl, 
4-[(piperazin-4'-yl)-C(0)0-]ben2yl, 
4-[(l'-Boc-piperazin-4'-yl)-C(0)0-]ben2yl, 
4-[(4'-memylpiperazin-l'-ylX:(G)0-]benzyl, 
4-[(4'-methylhomopiperazin-l'-yl)C(0)0-]benzyl, 

4-[(4'-(2-hydroxyethyl)piperazin-l'-yl)C(0)0-]benzyl, 
4-[(4'-phenylpiperazm-l'-yl)C(0)0-]benzyl, 
4-[(4'-(pyridin-2-yl)piperazin-l '-yl)C(0)0-]benzyl, 

4-[(4'K4-trifluoromemylpyridin-2-yl)piperazin-l'-yl)C(0)0-]benzyl, 
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4-[(4'^yrimidin-2-yl)piperazin-l'-yI)C(0)0-]beiizyl, 
4-[(4'-acetylpiperazin-l'-yl)C(0)0-]benzyl, 
4-[(4'-(phenylC(0)-)piperazin-l '-yl)C(0)0-]benzyl, 

4-[(4'-(pyridin-4-ylC(0)-)piperazin-l'-yl)C(0)0-]benzyl, 
4-[(4'-(phenylNHC(0)-)piperazin-l'-yl)C(0)0-]benzyl, 
4-[(4'-(phenylNHC(S)-)piperazin-l'-yl)C(0)0-3benzyl, 
4-[(4'-metbanesulfonylpiperazin-r-yl-C(0)0-)benzyl, 

4-[(4'-trifluoromethanesulfonylpiperazin-l'-yl-C(0)0-)beiizyl, 
4-[(morpholin-4'-yl)C(0)0-]benzyl, 

3- nitro-4-[(morpholin-4'-yl)-C(0)0-]benzyl, 

4- [(thiomorpholin-4'-yl)C(0)0-]benzyl, 
4-[(thiomorpholin-4'-yl sulfone)-C(0)0-]benzyl, 
4-[(pyrrolidin-l '-yl)C(0)0-]benzyl, 
4-[(2'-methylpyrrolidin-l'-yl)C(0)0-]benzyl, 

4-[(2'-(methoxycarbonyl)pyrrolidin-l'-yl)C(0)0-]ben2yl, 
4-[(2 '-(hydroxymethyl)pyrrolidin-l '-yl)C(0)0-]benzyl, 
4-[(2'KN,N^iimethylamino)ethyl)(CH3)NC(0)0-]benzyl, 

4-[(2'-(N-methyl-N-toluene^-sulfonylainino)ethyl)(CH3)N- 
C(0)0-]benzyl, 

4-[(2'-(morpholin-4'-yl)ethyl)(CH3)NC(0)0-]benzyl, 

4-[(2'-(hydroxy)ethyl)(CH3)NC(0)0-]benzyl, 

4-[bis(2'-(hydroxy)ethyl)NC(0)0-]benzyl, 

4-[(2'-(formyloxy)ethyl)(CH3)NC(0)0-]benzyl, 

4-[(CH 3 OC(0)CH2)HNC(0)0-]benzyl, 

4-[2'-(phenylNHC(0)0-)ethyl-]HNC(0)0-]benzyl, 

3-chloro-4-[(CH 3 ) 2 NC(0)0-]benzyl, 

3-chloro-4-[(4'-methylpiperazin-l'-yl)C(0)0-]ben2yl, 
3^Moro^-[(4'-(pyridin-2-yl)piperazin-l'-yl)C(0)0-]benzyl, 
3-chloro-4-[(thiomorpholin-4'-yl)C(0)0-]ben2yl, and 
3-fluoro-4-[(CH 3 ) 2 NC(0)0-]benzyl. 
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31 . A pharmaceutical composition according to Claiml8 wherein R 6 
is selected from the group consisting of 2,4-dioxo-tetrahydroruran-3-yl (3,4- 
enol), methoxy, ethoxy, /z-propoxy, isopropoxy, /z-butoxy, r-butoxy, 
cyclopentoxy, cyclopropylmethoxy, neopentoxy, 2-a-isopropyl-4-P- 
methylcyclohexoxy, 2-P-isopropyl-4-p-methylcyclohexoxy, 2- 
methoxyphenoxy, 2-(morpholin-4-yl)ethoxy, -0(CH 2 CH 2 0) 2 CH 3 , 2- 
<phenoxy)ethoxy, -OCH 2 C(CH 3 ) 2 NHBoc, 

-NH 2 , benzyloxy, -NHCH 2 COOH, -NHCH 2 CH 2 COOH, -NH-adamantyl, 
-NHS0 2 -/>-CH 3 -<j>, -NHCH 2 CH 2 COOCH 2 CH 3 , -NHOY' where Y' is 
hydrogen, methyl, wo-propyl or benzyl, -0-(N-succinimidyl), -O-cholest-5- 
en-3-P-yl, -OCH 2 -OC(0)C(CH 3 ) 3 , -0(CH 2 ) z NHC(0)W where z is 1 or 2 and 
W is selected from the group consisting of pyrid-3-yl, N-methylpyridyl, and 
N-methyl-l,4-dihydro-pyrid-3-yl, -NR"C(0)-R' where R' is aryl, heteroaryl 
or heterocyclic and R" is hydrogen or -CH 2 C(0)OCH 2 CH 3 . 

32. A method for binding VLA-4 in a biological sample which 
method comprises contacting the biological sample with a compound of 
Claim 1 or 2 under conditions wherein said compound binds to VLA-4. 

33. A method for treating an inflammatory condition in a mammalian 
patient which condition is mediated by VLA-4 which method comprises 
administering to said patient a therapeutically effective amount of a 
pharmaceutical composition of Claim 17 or 18. 



34. The method according to Claim 33 wherein said inflammatory 

condition is selected from the group consisting of asthma, Alzheimer's 

disease, atherosclerosis, AIDS dementia, diabetes, inflammatory bowel 

disease, multiple sclerosis, rheumatoid arthritis, tissue transplantation, tumor 

metastasis, meningitis, encephalitis, stroke, nephritis, retinitis, atopic 

dermatitis, psoriasis, myocardial ischemia and acute leukocyte-mediated lung 
injury. 



